One Application of the  Cone Surfaces on the Erdosh-Mordell inequality by Obradović, Marija et al.
 
3rd International Scientific Conference 
 















   
 





3rd International Scientific Conference 
 













Serbia, Novi Sad, June 21st – 24th 2012 
 
  




Republic of Serbia  
 
















Faculty of Technical Sciences, Novi Sad 
 
Faculty of Agriculture, Novi Sad  
 
Higher Technical School of Professional Studies in Novi Sad 
 
   
 
moNGeometrija                                                                ISBN 978-86-7892-405-7  
 
- 5 - 
 
3rd International Scientific Conference 
 








June 21st – 24th 2012 
 
 
Publisher | Izdavač 
 
Faculty of Technical Sciences 
Novi Sad 
 
Fakultet tehničkih nauka, Novi Sad 
 
Serbian Society for  
Geometry and Graphics 
 
Srpsko udruženje za geometriju i grafiku 
SUGIG 
 
Title of Publication 
PROCEEDINGS | Zbornik radova 
 
Reviewers | Recezenti 
Ph. D. Ratko Obradović 
Ph. D. Radovan Štulić 
Ph. D. Radojka Gligorić 
Ph. D. Tima Segedinac 
Ph. D. Dragan Ivetić 
Ph. D. Predrag Šiđanin 
Ph. D. Branislav Popkonstantinović 
Ph. D. Ljubica Velimirović 
 
Editor-in-Chief | Glavni urednik 
Ph.D. Ratko Obradović 
Co-Editor | Zamenik urednika 
Ph.D. Radovan Štulić 
 
Design| dizajn 
M.Sc. Igor Kekeljević 
 
Text formatting| formatiranje teksta 
M.Arch. Lea Škrinjar 





Numbers of copies printed | Tiraž: 200 
 
Printing | Štampa: Faculty of Technical Sciences, Novi Sad 
Fakultet tehničkih nauka, Novi Sad, Trg Dositeja Obradovića 6 
 
 
All rights reserved. No parts of this publication may be reprinted without 
either the prior written permission of the publisher. 
Izdavač zadržava sva prava. 








































nces from, 	and 
ectively (F















 the point 
 the distan
igure 1).  

















M to the v
ces from 
                      






































 and C re































































fs of the E















 ABC be g
Without di
in the plan













e of the tri
                      



















































 will be giv
one using
0),		C= (
 M= ( ,
 the point M
 
5-7  
  (1) 
s:  
  (2) 	
  (3) 	






   
 
moNGeometrija                                                                ISBN 978-86-7892-405-7  
 
- 337 - 
 
the point A and the distance from the point M to the lines b and c are given by 
functions: 
  = + ( − ) 	 	 	 	 	   (5) 	= | |	 	 	 	 	   (6) 	= | |	 	 	 	 	   (7) 
 
The inequality (2) is equal to the following inequality: 
 | − | + + + ( − ) ≥ ( + )|− − + | + ( + )| + − |,	   (8) 
 
for which we will give a spatial interpretation in the section 2. 
 
1.1. The division of the triangle plane area 
Let us define the following terms: 	 ( , ) = − − + 	            (9) 	 ( , ) = + −               (10) 	
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In [3] and [7], diverse proves of the inequality (2) are given for the points in the 
interior of the triangle ABC. In the paper [6] it has been shown that the 
inequality (2) is valid in the area of the angle between the lines :	 = + 	 
and  :	 = +  .  
Consider the point A( , ) of the triangle ABC. Let us calculate = 	 ( , ), 
then > 0. Set a ray from the point A through the point P= ( , , ). Then all 
the points of the ray observed are above the plane Oxy. The above proves that 
the inequality (2) extends from the triangle ABC to the whole area of the angle 
in the vertex A, which contains the triangle ABC. This conclusion also holds for 
all the rays AP in the area of the angle between the straight lines l1 and l2 which 
are contained in the triangle ABC (according to [6]).  
The paper [6] shows that the area EA for the vertex A: 
 
EA =  ( , ) 	 ≥ + ,   (23) 
 
represents the area of the angle between the lines l1 and l2, which contains the 
triangle ABC. For the vertices B and C, let us define 
 
EB = ( , ) 	 ≥ + ,   (24) 
 
EC = ( , ) 	 ≥ + .   (25) 
 
Respectively, according to [6]. The analogous surfaces, as for the surface  = ( , )	 are to be formed for the vertices B and C, as well. Based on the 
previous spatial analysis of the inequality (2), as for the (3) and (4), the 
inequality  
 + + ≥ + + + + + ,   (26) 	 	  
is valid in the intersection of the areas:  
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E = EA ∩ EB ∩ EC.    (27) 
 
Hence we obtain a spatial interpretation of the proof in the following statement. 
 
Theorem.  The Erdös-Mordell inequality (1) is valid in the area E.   
  
 
3. CONCLUSIONS  
 
By setting a conical surface with the vertex at the point A of the triangle ABC, 
and by repeating the procedure for the vertices B and C, we perform a spatial 
interpretation of Erdös-Mordell inequality proof, which confirms the extension of 
the inequality given in [6]. 
The previous procedure can provide spatial interpretation of proves of various 
planimetric inequalities based on the distances , , , , 	and , such as 
Child inequality [4]. 
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